controversy about the precise ligand requirements for mammalian neurotrophins are now implicated in functhese effects. Mature neurotrophins are not effective tions that include neuronal growth, apoptosis, and synactivators of p75NTR-induced apoptosis, and high nonaptic modulation. At first glance, the receptor system physiological concentrations are often required to inthat mediates these effects seems simple enough, conduce even modest levels of cell death. This led to specusisting of the three Trk receptors and the p75 neurolation that there may be other mammalian ligands for trophin receptor (p75NTR). By and large, the Trk recepp75NTR, and several labs initiated searches to try to tors behave as typical receptor tyrosine kinases, and find them. Although one p75NTR binding factor was details of the signaling pathways and cell biology suridentified in invertebrates (Fainzilber et al., 1996), it had rounding their actions have steadily accumulated over no apparent mammalian homolog, and with this excepthe last several years. In contrast, the precise physiologition, these searches were uniformly unsuccessful. The cal roles of the p75NTR have been slow to emerge. discovery that proneurotrophins (proNTs), which had However, recent studies have shown that p75NTR conbeen under our collective noses all along, were the longtributes to several different signaling platforms and sugsought ligands for p75NTR was an important breakgest that its biological activities have been underestithrough that was rich in irony. mated (Figure 1) .
approaches to establish a role for proNGF in this system. gene that traffics cargo from the trans golgi network (TGN) to the vacuole. In mammalian cells, Sortilin has In the first, antibodies directed against either mature NGF or against the prodomain of NGF were shown to been shown to play an important role in TGN-to-endosome and TGN-to-lysosome trafficking events, and reduce CSN loss, and in the second, significant protection of CSNs was observed in mice containing only a greater than 90% of the sortilin pool is retained in intracellular compartments (Nielsen et al., 2001). It is not single NGF allele. Importantly, the investigators demonstrated that p75NTR immunoprecipitated from lesioned known if p75NTR and Sortilin affect each other's subcellular distribution, but cell surface levels of Sortilin can tissue is bound to proNGF and showed that infusion of antibodies directed against proNGF reduces this associbe increased in response to insulin exposure (Morris et al., 1998). The regulated insertion of neurotrophin ation. This well-crafted study thus provides direct and definitive evidence for the participation of proNGF in receptors has been previously documented, and it is plausible that regulated insertion of p75NTR-Sortilin p75NTR-dependent cell death in vivo.
How does p75NTR bind and mediate the effects of complexes may also occur, perhaps in response to stress or neuronal injury. proNGF? Studies that address this question are just beginning, but the identification of Sortilin as a p75NTR
ProNGF directly binds Sortilin, even in the absence of p75NTR. Since Sortilin plays a role in TGN-to-endosome coreceptor that is necessary for proNGF-induced cell death is a major breakthrough (Nykjaer et al., 2004 The precise molecular mechanism that leads to this secretory defect is unknown, but one possibility is that the with Sortilin inhibits proNGF-mediated apoptosis, whereas expression of exogenous Sortilin in Schwann V66M substitution increases the affinity of BDNF for Sortilin and thereby prevents its trafficking to regulated cells, which normally express only p75NTR, renders these cells sensitive to the apoptotic effect of proNGF secretory vesicles. The functional roles of the other VPS10 proteins expressed in humans ( that is observed in the exon 4 strain may represent a neomorphic gain-of-function defect resulting from exAssessing the precise role of p75NTR in neuronal growth in vivo will be an interesting challenge, and sevpression of the aberrant p75NTR fragment. Although
